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AIRPLANE SPEEDS OF THE FUTURE.*

By Edward P. Warner
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The hlstory '.;the maxing o‘ bredlctlons ‘as to the fut-

ure of eronautlcal dewelonment is coextensive with the his-

tory of flyi ng 1qself Indeed it goes much farther back, for

WEe may fairlv inc ude among such predictions the vehpment as— .

serverations ofma“l those who, scarce two decades ago, knew
with absolute ce?taln ty that no alrplane would ever fly and
that it was fLl11¥-té —aste one's time in seeking to emulate
the birds. |
The malking of forecasts'has advanced to a stage beyond ..

the point of total dénial of a possivbility of flight, but
there has never been a time when the guesses of an earlier
year as to the probable accomplishment within a specified

period were not being nullified by the facts.

Prediction as a Cuide.

Despite the partial futility of speculating as to what
will be done in the face of a virtual certainty that one's
speculations willi fall wlde of the mark, the attempt is never-
theless of some use, The maklng of estimates of what perfor-
mance will be two or ten or forty yeaxé from now at . .-
least gives a mark at which to aim and it affords a little
guidazice to those whose affair§ are likely to be modified by
tﬁe'develbpmeht of the aeronautical art. Even a poor predic-

tion is better than none.

* From the Christian.Science Monitor, December 26, 1933.




Wanifestly 2 clear look into‘ths future can best be ob-
t2ined if we gain perspective by retiring into the past to gain
our point of view. History and prophecy are successive stages
of the same process and the present forms only a point on the
1ine of events, not a shaxp break between two distinect sequences.
The historical perspective was given in last week's article,
and e future wmay be treated as was the past under the three
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neadings of spesd, altitude, and duration. Most of the import-
an%'functions to which the aircraft are turned, especially in
the domain of commerce, will be found to depend primarily on
one of these elemente of performance or on combinations among
them, We shall confine ourselves for the preseﬁt to speed,

leaving altitude and duration for subsequent treatment,

Cniimnited Speeds Talked Of

It has long kteen the delight of provhets and of inventors
wmhose sanguinsness has outpaced their discretion of speech to
talk of speeds increasing without 1limit, of speeds of 400, 600,
and 800 miles an hour and even more., The burden of proof is
a2lways on the man who says that a thing is impossible, for
much which was supposedly impossible has had a way of being
realized in engineering science, but at least it can be defi-
nitely stated that such speeds as those just mentioned are not
in present prospect and cannot be realized with. airplanes ap=
proaching the present type, and even if they could it would be
imeractical to make use of them for commercial purposes. The

exposition of the reasons for this statement requires a little
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arithmetic. An sizrnlane flying 240 miles per hour, caly a lits
tle higher than the best speed reached by Lieutenant Maughan
3.5 Detroit; has a2 propeller thrust of about one and a quarter
rouands for every horsepower of the engine, That is the only
force available to drive the airplane and there is no con-
celvable way in vhich i% can be increassd more than a few per
cent. Indeed, if the propelier were 100 per cent efficlent,
7ith no power losses at all, the driving force would be only «
one and siz-itenths pounds per Lorsepower. To secure more than
that would be to get more power out than is put in and would
effectively be perpetual motion.

At +the present time, high--speed airplanes fly very ineffi-
ciently =t maximum speed as the necessary result of designing
for 2 moderase landing speed. This handicap can only be over-
come as suggested in this column several weeks ago, by provie-
ion of weans of varying the area of the wings or otherwise modi-
fying the 1ift during flights., We may suppose, however, that
such means will be invented and applied and that by rsfining
the design of the airplane to the utmost by withdrawing the
wheels into the body and otherwise suppressing every possible
ounce of resistance, the total resistance in flight at raximum
soeed 7ill be reduced to one-eighth of the weight, I% is very
difficult to conceive of a'greater advance than this with an
3irglane in any way resembliing those used at present, and even
this is dependent upron engineering advances which will not be

made vithout great difficulty and long .research. Suprosing it
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to be done, however, the maximum weight that the airplane will
b2 zble to carry af 340 m.p.h. will be eight times one and one-

duarter, or Hen pounds =2 ho

4

sero7wer, In a commercial airplane,

2% least 75 per cent of this would bave to go into the power
flant, the airplane structure, the fuel, and the weight of the
ey 1éaviag only 25 per cent, or two and one-half pounds a
horzepower, svailsble for payving load., To operate with so low

a8 load ratio as that is obviously uneconomical,

For Commercial Purposes.

If the speed were raised to 300 miles vper hour the total
load which could be carried on the same assumptions of the max-

-

imam reasonable advance in design snd invention would be eight
pounGs 2 horseporer and the pay load not over one and three-—
quarters, while for 400 miles the pay load would be cut to cer-
tainly not more than one pound a horsepower. These figures are
absolute mazima, and they hold good for all altitudes and for
all conditions of flight. I+ may be remarked, however, that
one of the most hopeful manners of approaching the conditions
set forth, under which the airplane will Dbe ab}e to operate at
maximum efficiency and maximum speed simulténeousl , is by oper-
ation at a very high altitude. A4 heavily loaded airplane equip-
red with a supercharger gains speed steadily as it climbs uﬁ

to a great height, a2nd by flying commercially at altitudes of
20,000 or 30,000 feet, speeds of 300 miles per hour or even a

little more may ultimately become practicable for regular trans-



vort, To talk of doubling that speed in commercial operation
72 th airplanes or helicopters or zirships, howesver, is oaly
nosgsible for those without knowledge of the facts which govern
%11 air navigatiorn.

The liniting maximum speed of racing airplanes is solely
dependent on the point to which the weight carried in flight
for every horsevower can be reduced and on the efficiency from
an aerodynamic point of view, as represented by the ratio of re-
sistance to weight. If that ratio s+ill be taken as eight, and
if the same assumptions regarding the combination of maximum
efficiency with maximum speed be continued, the limiting
sreed would rise to 480 miles per hour, with a total weight of
five pounds per horsepower, This is about the lowest power
loading that has yet been realized, but of course it may be im-
wroved on in years to come, 1t is nevertheless verv difficult
to believe in the probability of such speeds as that just men-
tioned, even with the lightening of structural weights to
vhich we may look forward, as an airplane doing 480 miles an
Lour 2t its point of waximum efficiency, even at great alti-
tudes, would be of the most fantastic proportions. Taking as
an iilustration the engine with which the Pulitzer Trophy was
won and which developed 400 horsepower, and supposing it mount-
ed in an airplane weighing 23000 pounds complete ready for
flight, the wing surface which would be recuired for a speed of
420 miles an hour at maximum efficiency and a 3C,000-foot alti-

¢

tude would be only nine sguare feet. In other words, the formr
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would be that of a winged projectile with a body just large
enovgh to house an engine and pilot and with a single sup-

porting wing only about seven feet ﬁide. Such an airplane

could hardly be expected to show the efficiency ratioé al-

ready specified, '

On the whole, it seems perfectly safe to say that we shall
not see the attainment of a speed in excess of 325 miles per
hour within the next 10 years unless by some unlooked-for in-
vention which modifies the veryAfundamentals on which the op-

zmotion of zircreft novw resite.
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